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(57) Abreg6/Abstract: 

In order to mount the oil pan (10) on the engine block (30) of an internal combustion engine, a sealing element is produced 
between the engine block (30) and the oil pan (10) using a hardenable composition (20). When in a hardened state, the 
adhesion of the composition (20) is sufficiently large enough to hold the oil pan (10) to the engine block (30). The adhesion 
should equal at least 0.5 N/mm 2 , in particular, greater than 0.8 N/mm 2 . The hardenable composition (20) can be comprised of a 
silicon material. The oil pan (10) can be fixed to the engine . block (30) at least during the hardening of the composition (20). To 
this end, the edge of the oil pan is constructively designed such that an independent fixation results when joining the oil pan (10) 
to the engine block (30). 
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Process for attaching the oil sump to an engine block of a 
combustion engine, combustion engine with which the oil sump 

is attached to the engine block in accordance with that 
process, and flange connections which are made in accordance 

with that process 


ABSTRACT 

For attaching the oil sump (10) to the engine block (30) of a 
combustion engine, a seal is made between the engine block 
(30) and the oil sump (10) by means of a curable composition 
(20) . The adhesion of the composition (20) when cured is 
sufficient to secure the oil sump (10) to the engine block 
(30). The adhesion should be at least 0.5 N/mm 2 , especially 
more than 0.8 N/mm 2 . The curable composition (20) can be a 
silicone composition. The oil sump (10) can be fixed to the 
engine block (30) at least during the curing of the 
composition (20) . To this end, the edge of the oil sump can 
be designed such that a self -fixing takes place when the oil 
sump (10) is joined to the engine block (30) . 

(Fig. 1) . 


19-01-2001 


CA 02355052 2001-06-13 


EP 000000536 


PCT/EP00/00536 January 19, 2001 

Loctite Deutschland GmbH 32814-PCT 


Process for attaching the oil sump to an engine block of a 
combustion engine, combustion engine with which the oil sump 

is attached to the engine block in accordance with that 
process, and flange connections which are made in accordance 

with that process 


Description 

The invention relates to a process for attaching the oil sump 
to an engine block of a combustion engine, a seal being made 
between a first sealing surface on the oil sump and a second 
sealing surface on the engine block, for which the curable 
5 composition is applied to one or to both sealing surfaces. 
The invention further relates to a combustion engine with an 
engine block and an oil sump attached thereto, a first sealing 
surface being present on the oil sump and a second sealing 
surface on the engine block and between which is a curable 
10 composition, and in general flange connections with two flange 
elements between which a seal is made with a curable 
composition. 

Such a process and such a combustion engine and, resp., flange 
15 connection are known from PATENT ABSTRACTS OF JAPAN, Vol. 007, 
No. 275 (M-261) (= JP 58152151 A), the actual attachment of 
the oil sump here being in conventional manner by means of 
threaded bolts. 

20 A combustion engine is known from DE-A-41 03 685 with which 
the oil sump is connected to the engine block by means- of a 
bonding agent having permanent elasticity when cured. An 
adapter is provided as a stable preform between the engine 
block and the oil sump and the adapter has a vertical stay 

25 supporting the bonding agent to the inside of the engine. 

The structure of oil sump, bonding agent and preform is after 
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curing the bonding agent attached to the engine block in • 
conventional manner by screws and seals. 

.5 

There is known from EP-A-0 284 027 an anaerobically vulcanized 
sealing composition, as well as its use on parts of hydrauli- 
cally controlled mechanisms and combustion engines, such as 
the connection between a flange part to an oil sump and an 
10 engine block, a connection between cylinder head and cylinder 
head cover and a connection at the gear box. As in particular 
the mention as seal of the connection between cylinder head 
and cylinder head cover shows, screws are hear additionally 
used as fastening elements. 

15 

A method of making polysiloxane sealings is known from 
EP-a-0 409 079, making a seal to the flange of a motor vehicle 
oil sump being quoted as an application example. Openings for 
the fastening bolts are provided for in the flange of the oil 
20 sump in the respective drawing so that the fastening bolts are 
here, too, apparently used as connecting elements. 

In a process known from DE-U-298 12 978, the oil sump is also 
secured to the engine block in the conventional manner by 
25 screws. To this end, the engine block must be provided with a 
number of threaded holes and a corresponding number of screws 
must then be screwed in. 

The object of the invention is to save on these processes and 
3 0 components. 

This object is achieved in accordance with the invention by 
the adhesion of the curable composition when cured being 
sufficient to secure the oil sump to the engine block and by 
35 threaded bolts not being used as fastening elements. There is 
in addition with the process according to the invention that 
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the oil sump is fixed to the engine block at least during the 
curing of the composition, 

5 It has shown that the adhesion of curable compositions or 

adhesives is sufficient to secure an oil sump permanently and 
securely to an engine block. Preferably an adhesive with an 
adhesion of at least 0.5 N/mm 2 , especially of more. than 
0,8 N/mm 2 , is used. 

10 

With the securing of the oil sump to the engine block in 
accordance with the invention, the threaded holes in the 
engine block are unnecessary and there is no screwing- in of 
the securing screws. The oil sump can easily be stamped from 

is steel sheet. A machining, e.g. a surface grinding or milling, 
of the sealing surfaces at the engine block and at the oil 
sump is not necessary as the curable composition can equalize 
unevennesses up to 0 . 5 mm or even 1 mm. The maximum allowable 
unevenness is limited by the fact that, with larger gaps 

20 between the engine block and the oil sump, there is the danger 
that the curable composition will be blown out in the 
generally customary leak test by displacement with air 
(blow-out test) on the finally assembled engine. Some 30 
minutes are needed to assemble the engine, and the composition 

25 cannot cure sufficiently within this time span to resist the 
overpressure of about 0.5 bar applied in the leak test with 
thicker layer thicknesses especially if the curing time 
depends on the thickness of the layer as in the case of 
silicone adhesives which cure by humidity. 
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As there are no securing screws for the oil sump, there is a 
reduction in costs as a result of a decrease in the number of 
components, a reduction in the assembly time and a 
simplification of the manufacture of the engine block due to 
5 the absence of the threaded holes. Further, cost advantages 
result from the fact that the oil sump can be a stamped part. 

The curable composition can be any adhesive which is suitble 
for the materials and which possesses a sufficient adhesion 

ic for the materials from which the engine block and the oil sump 
are made, that is metal, especially grey cast iron, aluminum- 
magnesium alloys and - for the oil sump - plastic. Obviously, 
the composition must be sufficiently resistant to the media 
used (oil, water/glycol, antifreeze) . FIP (formed in place) 

is products are particularly suited. A suitable curable 

composition is especially LOCTITE® RTV Silikon 5900 (RTV = 
room temperature vulcanization) . 

As such compositions have curing times of up to some days, it 
20 is generally necessary to attach the oil sump to the engine 
block during this time by a self -fixing connection. Clamps 
and snap connections are suitable for this. The edge of the 
• oil sump can, for example, snap onto a flange of the engine 
block, or individual holding grips which are bent round the 
25 flange of the engine block can be provided at that edge. The 
edge of the oil sump can also be crimped or curled round the 
flange on the engine block. As these fixing means are only 
necessary until the curable composition has cured, they can be 
removed afterwards if need be and used again. 

30 

The sealing surfaces on the engine block and on the oil sump 
are preferably formed such that there is an uneven layer 
thickness over the width of the sealing surfaces. To this 
end, the edge of one or both of the sealing surfaces can have 
35 a chamfer with a angle of, e.g., 30° and a width of about 2 mm 
or be rounded off with a radius of about 4.5 mm, the gap 
formed being partially or completely filled with the curable 
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curable composition. The curable composition is applied in 
known manner. The volume of the gap is to be larger than the 
amount of curable composition applied so that none of the* 
curable composition is pressed out at the edges. The maximum 
5 size of the gap is to be chosen such that the wetting or 

adhesion of the freshly-applied composition is sufficient to 
retain the composition in the gap. The curable composition 
does not need to be applied or distributed over the whole 
width of the sealing surfaces. A gap free application in the 
io form of a bead is sufficient. With corresponding flange 
geometry, the application can, e.g., also be at the edge 
surface of the flange of the engine block, i.e. on a surface 
which lies parallel to the direction of the assembly comprised 
of the oil sump and engine block. 

15 

The process according to the invention is especially suitable 
for cases in which the oil sump need not contribute to the 
overall rigidity of the engine or other machine. 

20 The advantages of the invention have a particularly clear 
effect when attaching an oil sump to the engine block. The 
invention can, however, on principle be used when making 
flange connections with which threaded bolts were hitherto 
used as connecting elements. The process according to the 

25 invention is also suitable in the same manner, e.g., for the 
attachment of valve covers and of covers or lids to timing 
cases or gear boxes. 

An embodiment example of the invention is explained in more 
3C detail in the following with reference to the drawing. There 
are shown in: 

Fig. 1 in section, the edge of the oil sump and of the oil 

sump opening of the engine block with a first embodi- 
3S ment of the fixing means; 

Figs. 2 to 4 in section, the edge of the oil sump with other 


CA 02355052 2001-06-13 


5 

embodiments of the fixing means. 

Fig. 1 shows an oil sump 10 which is fixed to an engine block 
30 by means of a curable composition 20. The edge 12 of the 
5 oil sump 10 is bent to produce a substantially flat first 

sealing surface 14 (bend 15) . The engine block 30 has an oil 
sump opening 32 surrounded by a flange which has a substan- 
tially flat second sealing surface 36. There is a layer 22 of 
the curable composition 20 between the two sealing surfaces 
10 14, 36. 

The bend 15 of the edge 12 of the oil sump 10 has a radius of 
about 4.5 mm so that the distance of the sealing surfaces 14, 
36 from the inside of the oil sump 10 diminishes progressive- 
is ly. The thickness of the layer 22 of the curable composition 
20 located between the sealing surfaces 14, 36 is, therefore, 
not uniform but is at its greatest on the inside of the oil 
sump 10 and decreases outwards.' 

20 Bent against the outer edge of the sealing surface 14 of the 
oil sump 10 is a fixing edge 16 which encompasses the flange 
34 of the engine block 30 to the extent that the oil sump is 
fixed to the engine block 30 during the further assembly of 
the engine and the motor vehicle. The fixing edge 16 snaps or 

25 locks round the flange 34 when the oil sump 10 is pressed 
against the flange 34. 

Later during the running of the motor vehicle, the fixing edge 
16 simultaneously forms a safeguard against a detachment of 
30 the oil sump 10 from the engine block 30 in the event of an 
accident or other sudden stress impact. 

Fig. 2 shows another possibility for fixing the oil sump 10 to 
the engine block 30. In a manner similar to that in Fig. 1, a 
35 fixing edge 16 is provided but barb-like tongues 18 which rest 
against the upper side of the flange 34 are pressed out from 
the fixing edge 16. 
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Fig. 3 shows a fixing of the oil sump 10 to the engine block 
30 in which the fixing edge 16 of the oil sump 10 is reshaped 
after the application of the curable composition 20 and the 
joining of the oil sump 10 and the engine block 3 0 so that it 
s encompasses the flange 34. This reshaping need not extend 
over the entire edge 16 of the oil sump 10. A pointwise 
fixing at a distance of # e.g., 20 cm is generally sufficient. 

Fig. 4 shows an embodiment in which the edge 16 of the oil 
10 sump 10 forms an outwardly directed flange 38. After the 

application of the curable composition 20 and the joining of 
the oil sump 10 and the engine block 30, clamps 4 0 are 
attached which hold the oil sump 10 against the flange 34 of 
the engine block 30 during the curing of the composition 20. 

15 

Example : 

To join together an oil sump 10 stamped from steel sheet and a 
cast steel engine block 30, the sealing surfaces 14, 36 are 
cleaned of loose dirt particles and dried- The sealing 

20 surfaces 14, 3 6 have a covering width of about 9 mm, and a 
bead about 3 mm in diameter of the curable composition 20 - 
which corresponds to about 10 g/m - is applied to one or both 
sealing surfaces 14, 36. LOCTITE® RTV-Silikon 5900 is used as 
curable composition 20. The oil sump 10 is then moved up onto 

25 the flange 34 of the engine block 3 0 so that the fixing edge 
16 snaps around the flange 34. The bead of the curable 
composition 20 is pressed out to give a layer 22 about 0 . 5 mm 
thick and a part of the composition 20 is pressed inwards to 
the bend 15 of the edge 12 where the composition 20 forms a 

30 meniscus 24 between the oil sump 10 and the flange 34 of the 
engine block 30. Because of the high viscosity of the curable 
composition 20, the meniscus 24 is convex. 
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List of reference numerals 

10 oil sump 
12 edge 

14 sealing surface 

15 bend 

16 fixing edge 
18 tongues 

2 0 composition 
22 layer 

24 meniscus 

3 0 engine block 

32 oil sump opening 

34 flange 

36 sealing surface 

3 8 flange 

4 0 clamp 
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Patent Claims 

1. Process for attaching the oil sump (10) to an engine block 
(30) of a combustion engine, a seal being made by means of 

a curable composition (20) between a first sealing surface 
(14) on the oil sump (10) and a second sealing surface 
(36) on the engine block (30), for which the curable 

composition is applied to one or to both sealing surfaces, 

characterized 

in that a curable composition (20) is used whose 
adhesion when cured is sufficient to secure the oil 
sump (10) to the engine block (30), 
in that threaded bolts are not used as fastening 
elements and 

in that the oil sump (10) is fixed to the engine block 
(30) at least during the curing of the composition 
(20) . 

2. Process according to claim 1, characterized in that a 
curable composition (20) with an adhesion of at least 
0.5 N/mm 2 , especially of more than 0.8 N/mm 2 , is used. 

3. Process according to claims 1 or 2, characterized in that 
the curable composition (20) is a silicone composition. 

4. Process according to one of claims 1 to 3, characterized 
in that an oil sump (10) stamped from steel sheet or made 
from plastics material and a cast aluminum or grey cast 
iron engine block (3 0) are used. 

5. Process according to one of claims 1 to 4, characterized 
in that the edge of the oil sump is designed such that a 
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self-fixing takes place when the oil sump (10) is joined 
to the engine block (30) . 

6. Process according to claim 5, characterized in that the 
oil sump (10) has a fixing edge (16) and the engine block 
(30) has a flange (34) and in that the fixing of the oil 
sump (10) takes place by the snapping of the fixing edge 
(16) onto the flange (34) . 

7. Process according to one of claims 1 to 4 , characterized 
in that barb-like tongues (18) which rest against a flange 
(34) on the engine block (30) are formed at the edge (12) 
of the oil sump (10) . 

8. Process according to one of claims 1 to 4, characterized 
in that the edge of the oil sump is designed such that the 
oil sump (10) is fixable to the engine block (30) by a 
reshaping process taking place after joining. 

9. Process according to one of claim 1 to 4 , characterized in 
that after the oil sump (10) has been joined to the engine 
block (30) , holding clamps (40) are attached in order to 
fix the oil sump (10) to the engine block (30) . 

10. Process according to one of the claims 1 to 9, 
characterized in that the sealing surfaces (14, 36) are 
shaped such that the sealing gap formed between them 
increases in size inwards. 

11. Combustion engine having an engine block (30) and an 
oil sump (10) attached thereto, characterized 

the oil sump (10) is attached to the engine block (30) 
with a curable composition (20) whose adhesion when 
cured is sufficient to secure the oil sump (10) to the 
engine block (30) and 
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in that threaded bolts are not present as fastening 
elements. 

12. Combustion engine according to claim 11; characterized 
in that the composition (20) when cured has an 
adhesion of at least 0.5 N/mm 2 , especially of more 
than 0.8 N/mm 2 - 

13. Combustion engine according to claims 11 or 12, 
characterized in that the curable composition (20) is 
a silicone composition. 

14. Combustion engine according to one of claims 11 to 13, 
characterized in that the oil sump (10) is stamped 
from sheet steel or made from plastics material and 
the engine block (30) consists of cast aluminum or 
grey cast iron. 

15. Combustion engine according to one of claims 11 to 14, 
characterized in that the edge of the oil sump is 
designed such that a self-fixing takes place when the 
oil sump (10) is joined to the engine block (30) . 

16. Combustion engine according to claim 15, characterized 
in that the oil sump (10) has a fixing edge (16) and 
the engine block (30) has a flange (34) and in that 
the fixing of the oil sump (10) takes place by the 
snapping of the fixing edge (16) onto the flange (34) . 

17. Combustion engine according to claim 15, characterized 
in that barb- like tongues (18) which rest against a 
flange (34) on the engine block (30) are formed at the 
edge (12) of the oil sump (10) . 

18. Combustion engine according to claim 15, characterized 
in that there are formed on the oil sump (10) and on 
the engine block (30) sealing surfaces (14, 36) which 
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are shaped such that the sealing gap formed between 
them increases in size inwards. 

. Flange connection with two flange elements between 
which a seal is made with a curable composition, 
characterized in that threaded bolts are not used as 
connecting elements. 
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Fig. 4 



